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A B S T R A C T   

Objective: To examine changes in outpatient visits for mental health and/or substance use disorders (MH/SUD) 
in an integrated healthcare organization during the initial Massachusetts COVID-19 surge and partial state re
opening. 
Methods: Observational study of outpatient MH/SUD visits January 1st-June 30th, 2018–2020 by: 1) visit di
agnosis group, 2) provider type, 3) patient race/ethnicity, 4) insurance, and 5) visit method (telemedicine vs. in- 
person). 
Results: Each year, January–June 52,907–73,184 patients were seen for a MH/SUD visit. While non-MH/SUD 
visits declined during the surge relative to 2020 pre-pandemic (−38.2%), MH/SUD visits increased 
(9.1%)—concentrated in primary care (35.3%) and non-Hispanic Whites (10.5%). During the surge, MH visit 
volume increased 11.7% while SUD decreased 12.7%. During partial reopening, while MH visits returned to 
2020 pre-pandemic levels, SUD visits declined 31.1%; MH/SUD visits decreased by Hispanics (−33.0%) and 
non-Hispanic Blacks (−24.6%), and among Medicaid (−19.4%) and Medicare enrollees (−20.9%). 
Telemedicine accounted for ~5% of MH/SUD visits pre-pandemic and 83.3%–83.5% since the surge. 
Conclusions: MH/SUD visit volume increased during the COVID surge and was supported by rapidly-scaled 
telemedicine. Despite this, widening diagnostic and racial/ethnic disparities in MH/SUD visit volume during the 
surge and reopening suggest additional barriers for these vulnerable populations, and warrant continued 
monitoring and research.   

1. Introduction 

Disasters and recessions are associated with increases in distress and 
psychiatric disorders [1–6]. Higher rates of depressive and anxiety 
disorders are a consistent finding [1,6]. Disasters are also associated 
with relapse among those with alcohol use disorders [4]; while eco
nomic recession has been associated with increased drug use disorders 
[6]. More recent research in the U.S. since the COVID-19 outbreak finds 
increased levels of psychological distress in terms of depression, an
xiety, trauma, suicidal ideation [7,8] and substance use, including in
creased rates of opioid overdose [8,9]. 

Recognizing the imperative to assist providers in continuing to care 
for their patients, in March 2020 a variety of federal and state policies 
and regulations swiftly changed, aimed at facilitating rapid adoption of 

telemedicine [10–12]. In this context, telemedicine use increased sig
nificantly [10,13]. While there was early evidence suggesting that tel
emedicine was being quickly adopted in outpatient behavioral health 
care [13], at least one behavioral health provider type (psychiatrists) 
reported some challenging aspects of the transition to telemedicine 
[14]. 

Recent research documents the disproportionate health, health 
equity, socio-economic and psychological distress related to COVID-19 
faced by racial and ethnic minorities in the U.S. [8,15]. While this new 
research related to COVID-19 highlights the additional vulnerability 
racial and ethnic minorities face in terms of mental health and/or 
substance use disorders (MH/SUD) and need for treatment access, this 
heightened need comes in the context of pre-existing documented racial 
and ethnic disparities in MH/SUD care. These include disparities in 
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treatment access to or initiating MH/SUD care [16–24] and the ade
quacy and duration of that care [18,21,25–28]. Further, the disparities 
have been observed even after controlling for clinical need, educational 
level, and poverty status [16,22]. 

In March 2020, Massachusetts became a focus of the COVID-19 
pandemic, with an early and large COVID-19 outbreak—ranking third 
highest in U.S. cases per capita at the time [29]. Within weeks, a series 
of additional community stressors followed: state and federal declara
tions of emergency, closures of non-essential businesses, schools and 
child-care facilities, and a burgeoning unemployment rate [30]. The 
purpose of this research is to examine changes in outpatient visits for 
MH/SUD in a large Boston-area healthcare system before the initial 
COVID-19 pandemic medical surge, during the surge and community 
state of emergency, and initial state partial reopening periods, and to 
examine disparities by diagnosis and patient race/ethnicity. We ex
amine outpatient visits for MH/SUD care across all providers in the 
health care system (i.e., specialty behavioral health, primary care, or 
non-behavioral health specialty care). Also, we examine the extent to 
which telemedicine was able to replace in-person MH/SUD care. 

2. Methods 

This study was approved by the Mass General Brigham Institutional 
Review Board. We used electronic health record (EHR) data to examine 
changes in outpatient visit volume in the healthcare system. 

2.1. Setting 

The provider organization is located primarily in Boston and sur
rounding communities in eastern Massachusetts. It includes academic 
medical centers, specialty hospitals (including a psychiatric hospital), 
community hospitals, community clinics and urgent care centers. It is 
the largest, non-profit healthcare system in Massachusetts and has an 
integrated EHR that includes all encounters occurring across its net
work of hospitals and community providers. On March 11th, 2020, the 
governor of Massachusetts declared a state of emergency and on March 
16th, the system's clinics closed for non-urgent in-person care. On May 
18th, 2020 the state began a partial reopening. 

Prior to the pandemic, telemedicine was used for a small fraction of 
care in the healthcare system (~5%). In early March, the healthcare 
system was in the early stages of implementing EHR-integrated video 
visits using a vendor product. Recognizing that rapid, wide-scale 
adoption of EHR-integrated telemedicine visits was not feasible as part 
of imminent-pandemic planning, the organization instead provisioned 
stand-alone telemedicine accounts as an initial implementation 
strategy. Additionally, the initial vendor product that was planned for 
wide-scale EHR-integration could not accommodate group psy
chotherapy (i.e., connections with one or more providers and multiple 
patients/participants), an important treatment in MH/SUD care. 
Therefore, for group therapy sessions, the organization decided also to 
implement a second vendor product that was being used by the orga
nization for non-clinical business purposes but for which the organi
zation had in place a Health Insurance Portability and Accountability 
Act (HIPAA) complaint Business Associates Agreement (BAA). This 
second product could accommodate multiple participants in a meeting 
for group therapy. Therefore, at the outset of the pandemic there were 
two different telemedicine vendor products being implemented in the 
organization: one product for “1:1” (i.e., 1 provider and 1 patient) 
sessions, and another for group therapy sessions. Within the first week 
of wide-spread use of the 1:1 vendor product, providers across the or
ganization (MH/SUD and non-MH/SUD providers) were experiencing 
frequent connectivity and technical difficulties that were disrupting 
outpatient patient care. Due to the difficulty in using the original 1:1 
telemedicine vendor product, on March 25th the healthcare organiza
tion decided to discontinue its use and instead use only the second, 
stand-alone, product for all healthcare visits (i.e., 1:1 connections and 

group sessions), with a plan for eventual and phased integration of this 
second product into the EHR. Additionally, during the pandemic pro
viders were encouraged to use either telephone or video visits to 
maintain patient care, if clinically appropriate. 

2.2. Patient population and data collection 

The study population consisted of any patient (regardless of age) 
who received outpatient visits (in-person or via telemedicine [video, 
telephone, asynchronous e-visits or e-consults]) from January 1st to 
June 30th, 2020. Data from the same time period in 2018 and 2019 
were used as a historical baseline. Using EHR data, we defined visits for 
MH/SUD as outpatient visits where a mental health and/or substance 
use disorder was the primary diagnosis (ICD-10 codes: MH–F20.xxx- 
F97.xxx and F99.xxx, excluding F70-F82; SUD–F10-F16, and F18.xxx- 
F19.xxx excluding F15.929, F15.93) (see Appendix Table 1), regard
less whether the provider was a specialty MH/SUD provider, a primary 
care provider, or a non-MH/SUD specialty provider. 

2.3. Main outcomes 

Our main outcomes were outpatient visit counts, percentages and 
trends over time by: 1) visit type (MH/SUD or non-MH/SUD, also MH 
and SUD separately); 2) provider type (MH/SUD specialty [e.g., psy
chiatrist, psychologist, clinical social worker], primary care, or other); 
3) patient race/ethnicity (non-Hispanic White, non-Hispanic Black, 
Hispanic and Other/Unknown); 4) insurance type (commercial, 
Medicaid, Medicare, other, unknown); 5) visit method (in-person or 
telemedicine); and, 6) specific MH diagnostic groups (schizophrenia/ 
bipolar disorder, depressive disorders, anxiety disorders, and other 
disorders). 

2.4. Patient characteristics 

Demographic characteristics examined were patient age (mean, 
standard deviation [SD]), patient-reported sex and race/ethnicity, and 
insurance type. 

2.5. Statistical analysis 

We described and compared demographics, MH/SUD diagnoses, 
provider type and insurance type of patients with a visit where the 
primary diagnosis was a MH/SUD, January–June 2018–2020 and pre- 
pandemic (January 1st-March 10th, 2020), during the COVID-19 surge 
emergency (March 25th-May 18th, 2020) and during the partial re
opening (May 19th-June 30th, 2020). We calculated weekly number of 
outpatient visits for MH/SUD in the healthcare system, January–June 
2018–2020 and compared and visualized the trends over time. 

We conducted bivariate analyses of the outcomes (1–6 above) for 
the year 2020, comparing the mean [SD] of weekly visits pre-pandemic 
to pandemic surge and to partial reopening, using t-tests. For visit 
method we used two proportion z-tests. All statistical analysis was 
conducted on the Python statsmodels module, version 0.11. 

3. Results 

3.1. Patient characteristics 

Each year between January–June, 52,907 (in 2018), 62,756 (in 
2019) and 73,184 (in 2020) patients were seen for a MH/SUD visit 
(Table 1). Mean age was 40.5–41.0 [SD, 20.5–21.1] years. The majority 
of patients were female (58.0%–60.6%) and non-Hispanic White 
(76.5%–78.9%); approximately half were commercially insured 
(49.6%–53.7%). The fraction seen by primary care grew over time 
(34.4%–44.8%). In 2020 alone, 41,648 patients, 37,426 patients and 
25,898 patients were seen for a MH/SUD visit during pre-COVID-19 
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surge, during-COVID-19 surge and partial reopening, respectively 
(Appendix Table 2). 

3.2. Changes in visit volume by diagnosis group 

During the surge (March 25th-May 18th, 2020), non-MH/SUD visits 
declined by 38.2% (P  <  .001) relative to the pre-pandemic 2020 visit 
volume, while MH/SUD visits increased 9.1% above pre-COVID-19 le
vels (P  <  .05); however, during the partial reopening period (May 
19th-June 30th, 2020) MH/SUD visits began to decrease, not statisti
cally, to below pre-pandemic 2020 levels (−12.1%) (Table 2, Fig. 1a- 
b). Non-MH/SUD visits began to increase during the partial reopening 
period, but were still low relative to the 2020 pre-pandemic volume 
(decreased by 27.1%, P  <  .001). The initial MH/SUD visit increase 
that occurred during the pandemic surge was for MH visits (9.1%, 
P  <  .05); SUD visits decreased to below the 2020 pre-pandemic vo
lume during the surge by and continued to do so during the partial 
reopening, 12.7% and 31.1% respectively (P  <  .01) (Table 2, Fig. 1c- 
d). During the surge, compared to pre-pandemic in 2020, most of the 
increase in visits were for anxiety disorders (a 24.2% increase, 
P  <  .001) and for schizophrenia/bipolar disorders (12.5% increase, 
P  <  .05) (Table 2, Appendix 

Fig. 1a-d). However, during the partial reopening there was no 
statistically significant change visits by diagnosis group, relative to the 
2020 pre-pandemic period. 

3.3. Changes in visit volume by provider type 

In terms of the provider type, there was a significant increase 
(35.3%, P < . 001) in MH/SUD visits with primary care providers 
during the surge and it recovered to the normal volume (similar to pre- 
pandemic in 2020) during the partial reopening. The volume of MH/ 
SUD visits with MH/SUD specialists had a slight but not significant 
increase (4.4%) during the surge and decreased non-significantly by 
11.7% during the partial reopening, relative to pre-pandemic in 2020 
(Table 2, Fig. 1e-f). 

3.4. Changes in visit volume by race/ethnicity and insurance type 

During the surge, MH/SUD visits by non-Hispanic Whites increased by 
10.5% relative to pre-pandemic in 2020 (P  <  .05); during the partial re
opening; however, this increase among non-Hispanic Whites dissipated re
lative to pre-pandemic in 2020, and visits by Hispanics and non-Hispanic 
Blacks decreased (by 33.0% and 24.6% respectively; P  <  .01) (Table 2, 
Appendix Fig. 2a). Commercial insurance, Medicaid and Medicare visit 
volumes increased during the surge but were not statistically different than 
pre-pandemic 2020 levels; during reopening, Medicaid visits decreased by 
19.4% and Medicare by 20.9% relative to pre-pandemic in 2020 (P  <  .05) 
(Table 2, Appendix Fig. 2b). 

3.5. Changes in 2020 visit volume by visit method (i.e., in-person, 
telephone, video) 

During the COVID-19 surge, telemedicine use predominated in the 
healthcare system—particularly for MH/SUD visits (MH/SUD = 83.5% 
vs. non-MH/SUD = 73.1%; P  <  .001) (Table 3, Appendix Fig. 3). 
During the partial reopening, telemedicine use for MH/SUD visits re
mained similar as during the surge, whereas for non-MH/SUD visits it 
was used in a smaller fraction of visits (83.3% vs. 48.0%, respectively; 
P  <  .001). Video visits specifically (versus phone) were also more 
commonly used in MH/SUD care during the surge and partial opening 
periods (surge video visits: MH/SUD = 82.1% vs. non-MH/ 
SUD = 62.4%, P  <  .001). Video visits remained the predominant 
mode of MH/SUD outpatient care during the partial reopening, while 
being used in a minority of non-MH/SUD visits during this same period 
(partial reopening video visits: MH/SUD = 81.5% vs. non-MH/SUD 
=36.8%, P  <  .001). During the COVID surge, among 

MH/SUD visits delivered by telemedicine, telephone visits initially 
predominated but declined mid-surge and then declined precipitously 
by mid-partial reopening period as video visits grew (Appendix Fig. 4). 
Also during the surge, video visits integrated with the EHR initially 
increased, then plateaued during the period of performance difficulties 
with the initial integrated vendor; during this period standalone video 
visits increased. Video visits integrated with the EHR continued to rise 
(as the system transitioned to integrating the second vendor product) 
during the surge and partial reopening periods. As the partial reopening 
period began, integrated video visit volumes for MH/SUD visits sur
passed those of standalone video visits. 

4. Discussion 

During the initial Massachusetts COVID-19 surge, in a large multi- 
specialty healthcare system, outpatient MH/SUD visits increased—due 
to increased MH visits, largely occurring in primary care. During the 
surge and state's partial reopening, SUD visits decreased below pre- 
COVID-19 levels. MH visits, while not statistically lower, appear to be 
on a downward trend as well; primary care MH/SUD visits decreased to 
pre-pandemic levels. These changes in MH/SUD visits were in the 

Table 1 
Characteristics of patients with a visit in the health system where the primary 
diagnosis was a mental health and/or substance use disorder (MH/SUD), 
January–June 2018–2020 (unadjusted).ab      

Patient Characteristics 2018 
(N = 52,907) 

2019 
(N = 62,756) 

2020 
(N = 73,184)  

Age, mean  ±  SD, yearc 40.5  ±  21.1 40.6  ±  20.9 41.0  ±  20.5 
Female 30,662 (58.0) 36,675 (58.4) 44,356 (60.6) 
Race    
Non-Hispanic White 40,459 (76.5) 48,272 (76.9) 57,735 (78.9) 
Non-Hispanic Black 2334 (4.4) 2626 (4.2) 2830 (3.9) 
Non-Hispanic Otherd 4640 (8.8) 5624 (9.0) 6150 (8.4) 
Hispanic 5474 (10.3) 6234 (9.9) 6469 (8.8) 
Psychiatric diagnoses    
MH/SUD 52,907 (100.0) 62,756 (100.0) 73,184 (100.0) 
SUDe 4245 (8.0) 4877 (7.8) 5450 (7.4) 
MHe 49,822 (94.2) 59,299 (94.5) 69,249 (94.6) 
Schizophrenia/bipolar 

disorders 
5031(9.5) 5559 (8.9) 5931(8.1) 

Anxiety disorders 19,278 (36.4) 23,979 (38.2) 30,496 (41.7) 
Depressive disorders 15,722 (29.7) 17,941 (28.6) 20,269 (27.7) 
Other disorders 14,002 (26.5) 16,464 (26.2) 18,220 (24.9) 
Provider typee    

Specialty MH/SUD 31,840 (60.2) 33,668 (53.6) 35,007 (47.8) 
Primary care 18,196 (34.4) 24,437 (38.9) 32,811 (44.8) 
Other 13,971 (26.4) 16,174 (25.8) 17,646 (24.1) 
Insurance type    
Commercial 28,416 (53.7) 31,139 (49.6) 37,662 (51.5) 
Medicaid 11,935 (22.6) 16,992 (27.1) 17,654 (24.1) 
Medicare 10,002 (18.9) 11,223 (17.9) 11,687 (16.0) 
Otherf 731 (1.4) 845 (1.3) 827 (1.1) 
Unknown 4272 (8.1) 5351 (8.5) 11,511 (15.7) 

a Data are reported as No. (%) of patients unless otherwise indicated. 
b Start and end dates in each year: 2018/1/1–2018/7/1; 2019/1/1–2019/7/ 

1; 2020/1/1–2020/6/30. There is an extra day in February 2020, i.e., 2/ 29, so 
7/1 (instead of 6/30) was used for year 2018 and 2019 to obtain an equal 
duration across the 3 years. 

c Age range for 2018, 2019, and 2020 are 0–100 years, 0–103 years, and 
0–106 years, respectively. 

d Other includes unknown and refused, which accounted for 980 patients in 
2018, 1216 visits in 2019 and 1427 visits in 2020. 

e Columns sum to > 100% since patients may have different MH/SUD di
agnoses as the primary reason for visits during observation period, and they 
may see more than one provider type for a MH/SUD visit. 

f Other includes other government programs, international insurance, free 
care, auto insurance, CHAMPUS-Tricare and Workers Compensation.  
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context of a dramatic decrease in non-MH/SUD visits (during the 
pandemic surge) and still low but recovering volume of non-MH/SUD 
visits (during the partial reopening). 

It is perhaps not surprising that primary care would be the initial setting 
for increased MH treatment-seeking during the surge. Specialty behavioral 
health providers are in short supply [31], and in a recently published na
tional qualitative study, early in the pandemic surge at least one type of 
MH/SUD specialist—psychiatrists—described being able to continue care of 
existing patients but that was more difficult to see new patients due to 
challenges in learning and navigating the rapid transition to virtual care 
[14]. Also, patients commonly receive MH care in primary care [32]. Under 
these circumstances, contacting one's primary care provider is an under
standable response to initial increased psychiatric distress. Primary care 
providers can assess a patient's MH/SUD clinical needs, and either treat 
and/or assist in triage and referral to specialty care if needed. Different 
communities are undergoing COVID-19 surges at different time points in the 
U.S.; knowing that initial increases in demand for mental health services 
may be concentrated in primary care provides important information for 
healthcare systems looking to prepare for these needs. For example, in
tegrating primary care with behavioral healthcare [33,34] could help or
ganizations to better address the needs of these patients. However, transi
tioning quickly to supporting primary care with integrated behavioral 
health care may not be easy for organizations. Some services in integrated 
care are not routinely reimbursed by insurance, which could pose as a 
barrier in some organizations, absent alternative payment model con
tracting (such as accountable care organizations (ACOs)) that could en
courage care that is not solely tied to fee-for-service care in the organization 
[35]. 

The decrease in visits for SUD to below pre-COVID-19 levels during the 
surge, and further still during initial partial opening period, is worrisome. 

Also, while MH visit volume during the partial reopening was not statisti
cally lower than prior to the surge, nonetheless, the continued pattern of 
decreased visits in the remaining weeks of observation raise concerns that 
we are seeing the beginning of a downward trend of MH visits, relative to 
pre-pandemic. It is unlikely that there was less need for MH/SUD care re
lative to pre-pandemic, given evidence from prior disasters or recessions, 
and early literature emerging about the impact of COVID-19 on psycholo
gical distress in general and MH/SUD in particular [1,4,6,7,9]. While pos
sible that patients sought care outside of the health system, it seems unlikely 
that community providers would have the capacity to absorb a greater 
proportion of MH/SUD care during the surge or partial opening, relative to 
pre-COVID. The large relative decrease in SUD visits in both periods is 
particularly concerning given reports of increases substance use and opioid 
overdose during the pandemic [8,9]. Further, the pandemic has disrupted 
self-help groups such as Alcoholics Anonymous and Narcotics Anonymous 
[36], important recovery supports for individuals with SUD. These reduc
tions in visit requires further evaluation and monitoring. 

We observed racial/ethnic disparities in MH/SUD visits. Increased 
volume (during the surge) occurred only among non-Hispanic Whites; 
and decreases (during reopening) occurred among Hispanics and non- 
Hispanic Blacks. Both findings are concerning, particularly in the con
text of already existing disparities in access to MH/SUD care for racial 
and ethnic minorities pre-pandemic [16–28,37–39], and increasing 
evidence of the disproportionate medical and psychological distress 
burden borne by racial and ethnic minorities during the pandemic 
[8,15]. Prior research finds a digital divide in terms of access to com
puter, smartphone and broadband availability to individuals who are 
racial and ethnic minorities [40]. In a clinical context where only vir
tual care (phone or video) is available, disparities in access to digital 
technology will also make care more difficult for these populations. 

Table 2 
Changes in average weekly mental health and/or substance use disorder (MH/SUD) visits in the healthcare organization during COVID surge emergency and partial 
reopening compared to pre-pandemic, January–June 2020 (unadjusted).a        

Visit Characteristics Jan 1st-March 10th,2020a 

(N of weeks = 10) 
Pre-pandemic 

March 25th-May 19th, 2020b 

(N of weeks = 8) 
COVID Surge 

May 20th –June 30th, 2020b 

(N of weeks = 6) 
Partial Reopening 

Mean  ±  SD Mean  ±  SD % change in mean vs. Pre- COVID Mean  ±  SD % change in mean vs. Pre- COVID  

Diagnosis Category      
Non-MH/SUD 121,043.6  ±  10,763.7 74,750.67680.9 −38.2 *** 88,200.8  ±  8336.3 −27.1 *** 
MH/SUD 8251.3  ±  784.4 8998.9  ±  573.5 9.1 * 7256.5  ±  1001.5 −12.1 
Substance use disorders 908.6  ±  75.7 792.9  ±  70.9 −12.7 ** 625.8  ±  133.8 −31.1 ** 
MH 7344.0  ±  714.6 8206.8  ±  506.0 11.7 * 6631 0.0  ±  870.6 −9.7 
Schizophrenia/bipolar disorders 816.3  ±  86.3 918.5  ±  64.9 12.5 * 725.0  ±  98.4 −11.2 
Anxiety disorders 2532.4  ±  250.0 3146.2  ±  164.0 24.2 *** 2436.0  ±  320.0 −3.8 
Depressive disorders 2105.2  ±  193.4 2257.6  ±  149.5 7.2 1832.7  ±  274.9 −12.9 
Other disorders 1428.2  ±  153.1 1479.2  ±  115.5 3.6 1258.3  ±  157.1 −11.9 
Race      
Hispanic 817.2  ±  97.5 838.1  ±  42.3 2.6 547.5  ±  144.8 −33.0 ** 
Non-Hispanic White 6403.6  ±  578.9 7076.5  ±  473.8 10.5 * 5838.3  ±  751.8 −8.8 
Non-Hispanic Black 338.9  ±  38.5 337.8  ±  20.6 −0.3 255.5  ±  35.7 −24.6 ** 
Non-Hispanic 

Other/Unknown/Refusedc 
691.6  ±  76.7 746.5  ±  55.3 7.9 615.2  ±  86.7 −11.1 

Provider type      
MH/SUD specialist 5079.4  ±  497.9 5304.5  ±  428.6 4.4 4484.3  ±  542.4 −11.7 
Primary care provider 1631.1  ±  165.5 2207.0  ±  146.0 35.3 *** 1635.7  ±  313.7 0.3 
Other specialist 1938.9  ±  190.0 1971.2  ±  62.9 1.7 1544.5  ±  213.7 −20.3 ** 
Insurance      
Commercial 3867.0  ±  376.5 4073.6  ±  455.5 5.3 3630.7  ±  407.2 −6.1 
Medicaid 2337.4  ±  230.0 2343.0  ±  206.3 0.2 1883.5  ±  304.5 −19.4 * 
Medicare 1527.1  ±  153.1 1566.1  ±  180.8 2.6 1208.7  ±  239.7 −20.9 * 
Otherd 146.7  ±  16.9 103.5  ±  14.4 −29.4 *** 89.2  ±  11.1 −39.2 *** 
Unknown 373.1  ±  40.2 912.6  ±  276.6 144.6 ** 444.5  ±  66.4 19.1 

*P  <  .05 **P  <  .01 ***P  <  .001. 
a Due to the COVID-19 pandemic, on March 16th, 2020 clinics at the hospital system closed for non-urgent in-person care. We excluded visits between 3/11/2020 

and 3/24/2020 from analysis, because during this period in-person non-urgent visits were halted and healthcare system was deploying telehealth. 
b t-test was used to compare to pre-COVID-19 surge (Jan 1st – March 10th). 
c Other includes unknown and refused, which accounted for 2350 visits in 2018, 2573 visits in 2019 and 3165 visits in 2020. 
d Other includes other government programs, international insurance, free care, auto insurance, CHAMPUS-Tricare and Workers Compensation.  
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Decreased visits could reflect lower access to employer-sponsored 
commercial insurance as part of rising unemployment. There is recent evi
dence that the rise in unemployment has left more individuals and house
holds without health insurance [41,42]. We explored whether visits 

associated with commercial insurance decreased, but this was not the case. 
However, visits associated with Medicaid and Medicare plans decreased 
during reopening phase. It is unlikely the decrease in Medicaid visits during 
the partial reopening reflects disruptions in Medicaid eligibility in the 

(a) Non-MH/SUD Encounters   (b) MH/SUD Encounters 

(c) MH Encounters     (d) SUD Encounters       

(e) Specialty MH/SUD Encounters         (f) Primary Care MH/SUD Encounters 

Fig. 1. Weekly number of mental health and/or substance use disorder (MH/SUD) outpatient visits in the healthcare system, January–June 2018–2020 (un
adjusted).a 

a X-axes shows the timeline from January 1st to June 30th 2020 and January 1st to July 1st, 2018 and 2019, scaled and measured in every seven days. We used the 
2020 calendar date to align the date information across the three years (after 2/28 of 2018 and 2019, there is one day difference between 2020 and previous two 
years, i.e. 2/29/2020). Y-axes vary in scale. The first vertical line corresponds to the time period (between 3/11 and 3/17) when Massachusetts declared a state of 
emergency and provider organization began to discontinue most in-person ambulatory care and transition to telemedicine (i.e., video, phone, or other forms of 
virtual care [asynchronous e-visits or e-consults]); the second vertical line corresponding to the partial reopening week (between 5/13–5/19). Figures (a) and (b) 
show that while the number of visits for non-MH/SUD conditions decreased after COVID-19 surge and remained low but increased during the partial reopening in 
2020, visits for MH/SUD increased during the surge but then declined. Figures (c) and (d) show that visits for MH increased during the surge and then decreased 
during reopening, but visits for SUD declined during the surge and reopening. Figures (e) and (f) show that the MH/SUD visit increase primarily occurred in primary 
care versus MH/SUD specialty during the surge, and then returned to pre-COVID volumes in primary care during reopening. 
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population; Massachusetts suspended Medicaid terminations and initiated a 
premium waiver for hardship during the pandemic emergency [43]. More 
likely is that the decrease in visits from individuals who are enrolled in 
Medicaid and Medicare reflects the additional challenges faced by in
dividuals who are poor, disabled and/or elderly in terms of the “digital 
divide” in access to digital technology, broadband, and/or ability or profi
ciency in using these tools [44–46]. While more research is needed, this 
finding suggests that other factors, likely related to social determinants of 
health, may be influencing access to MH/SUD care. 

Telemedicine, particularly video visits, scaled quickly for MH/SUD 
care—and more so than for non-MH/SUD visits. Our results are consistent 
with recent research describing that as telemedicine visits increased during 
the pandemic, MH/SUD visits experienced the least decline among medical 
specialties [13]. The rapid diffusion of telemedicine occurred in the context 
of more permissive policy, licensure and reimbursement changes by federal 
and state governments, and health plans. Its future use will depend upon to 
what extent these policies revert back to the pre-pandemic state. Our study 
finds that telemedicine enabled a rapid, system-wide ability to maintain and 
early on increase access to MH care. Still, our findings of decreased MH/ 
SUD visit volume and racial/ethnic disparities during the surge and re
opening suggest additional access to care challenges that future research 
needs to address. While telemedicine can preserve access to MH/SUD care 
for some patients, these results suggest that it is unlikely to overcome other 
barriers related to structural inequalities/disparities and social determinants 
of health. 

There are several limitations to note in this study. First, not all patients 
with MH/SUD diagnoses associated with visits may meet diagnostic criteria 
for these disorders. Also, MH/SUD visits are undercounted for patients with 
visits outside of the organization. We defined visits for MH/SUD as being 
limited to those with a primary diagnosis that is a MH/SUD condition be
cause we were interested in understanding what was happening with visits 
for MH or SUD. While some MH/SUD treatment may occur in outpatient 
visits for which a MH/SUD is not the primary diagnosis/reason for the visit, 
absent review of the clinical content of notes, the focus or active manage
ment of MH/SUD in a given visit is less clear when it is not the primary 
diagnosis. Additionally, while visit counts may not reflect the total MH/SUD 
care received by these patients, they do reflect important changes in MH/ 
SUD care that are occurring in the healthcare system. Another limitation to 
consider is that our findings of rapid and sustained implementation of tel
ehealth for outpatient MH/SUD care in this healthcare organization may not 
generalize to other healthcare organizations or U.S. regions. For example, 
recent analysis of Medicare data from April 2020 finds that urban areas saw 
greater growth in telemedicine primary care visits compared to rural areas 
(likely due to urban areas having greater broadband access), and that even 
among urban areas, there was wide variation in telemedicine use—with 
Boston having the highest proportion of Medicare fee-for-service primary 
care telemedicine visits compared to other urban areas [10]. Important 
strengths of this study are that the healthcare organization is large, includes 

a diverse array of settings, and has an integrated EHR system. Other 
strengths are that our data include visits from patients of diverse insurance 
types (e.g., commercial, Medicare, and Medicaid), and our use of several 
years of data available as comparisons to pre-COVID healthcare use. 

5. Conclusions 

MH/SUD visits increased during the COVID surge, largely in pri
mary care. Telemedicine can be rapidly scaled across a healthcare 
system to address what would otherwise be drastic decreases in patient 
access to MH/SUD care, particularly during the pandemic surge. 
However, as the pandemic and its associated economic crisis continue 
to unfold, subsequent decreases in MH/SUD visits suggest additional 
barriers to care. In particular, we found concerning disparities of care 
for patients with SUD, those who are racial and ethnic minorities, and 
patients from vulnerable, underserved populations. These findings 
highlight the importance of future research aimed at better under
standing barriers to MH/SUD care during the pandemic, particularly for 
populations that appear to be especially vulnerable to disruptions in 
care such as individuals with SUD, as well as those who are racial/ 
ethnic minorities or for whom structural health equity and/or digital 
divide challenges may be affecting access to care. 
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Table 3 
Number and percent of visits by telemedicine and type of telemedicine during the COVID-19 pandemic surge emergency (March 25th-May 19th, 2020) and the 
reopening period (May 20th-June 30th, 2020) (unadjusted).a       

Types of Telemedicine March 25th-May 19th 
COVID Surge 
N of MH/SUD = 71,991 
N of Non-MH/SUD = 598,005 

P Valueb May 20th-June 30th 
Partial Reopening 
N of MH/SUD = 43,539 
N of Non-MH/SUD = 529,205 

P Valueb  

Any type of telemedicine (video, phone, or otherc)     
MH/SUD visit 60,140 (83.5)  <  0.001 36,273 (83.3)  <  0.001 
Non-MH/SUD visit 437,324 (73.1) 254,227 (48.0) 
Video visit only     
MH/SUD visit 59,083 (82.1)  <  0.001 35,503 (81.5)  <  0.001 
Non-MH/SUD visit 373,206 (62.4) 194,527 (36.8) 

Abbreviation: MH, mental health; SUD, substance use disorders. 
a Data are reported as No. (%) of visits unless otherwise indicated. 
b Two proportion z-test was used to compare MH/SUD and Non-MH/SUD visit. 
c Other includes asynchronous e-visits or e-consults.  
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